The effects of alternating dietary restriction and ad libitum feeding of mice on the development of diethylnitrosamine-induced liver tumours and its correlation to insulinaemia.
The effects of alternating ad libitum feeding and 30% restriction of the dietary intake on the development of diethylnitrosamine (DEN)-induced hepatic neoplasia were investigated. Dietary restriction retarded the growth of glucose-6-phosphatase-deficient (G6Pd) preneoplastic foci and subsequently that of hepatocellular adenomas and adenocarcinomas. The number of foci in standardized liver sections increased from 4.44 foci/cm2 at 12 weeks to 9.65 foci/cm2 at 24 weeks in ad libitum fed animals but only from 2.35 foci/cm2 to 3.29 foci/cm2 in restricted animals. In animals fed first ad libitum for 12 weeks and then for 12 weeks on a restricted diet, the number of G6Pd foci dropped from 4.44 at 12 weeks to 3.54 at 24 weeks. This reduction appeared to be the result of a regression of the small sized G6Pd foci. Dietary restriction was most efficient in inhibiting the development of G6Pd foci when started early in life. Conversely, the growth of foci was stimulated when the mice first had restricted access to food and thereafter were fed ad libitum. The plasma insulin concentrations after a glucose challenge increased with age. Insulinaemia was much higher in ad libitum fed compared to the restricted mice. It was correlated to the number of G6Pd foci in the liver. This study suggests that insulin, which is a known mitogen for hepatocytes in vitro, may contribute to the promotion of DEN-induced liver tumours in mice.